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Fig. 4b 
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Fig. 9b 
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Out-of-Focus 



Fig. 11a 



In-Focus 



Fig. 11b 



Low Level 



Well Focused 



Poorly Focused 



x 

(a) 



x 

(b) 



Normalized to 
Level 255 




1300 

1320 ^ 

1330 -v^Jlr] «q 
1340 ^ 

135 



138 



Monitor 



Frame 




Grabber 




V 


- Computer 





Fig. 12 
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Convergence Screen 

Fig. 14 
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Fig. 15 
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Fig. 16 



File to array 
X [921 654] 



Strip header, 

Repack and linearize into * 
RedJData [480][640] 
Green_Data [480][640] 
Blue_DAta [4801[6401 



* Rec. 709 Transfer Function 
R' = 4.5*R 

R' = (1.099*R) U ' 48 * 0.099 



, if R<0.018on 0.1 scale 
,if R>0.018on 0.1 scale 
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Set initial start points 
Line num = 469 
Column num = 10 
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Extract RGB line data and 
column data from data arrays 

xjioriz 

y_vert 




Determine 1 0%, 90% 
value of 

Red_horiz 

Red vert 




Determine 10%, 90% 
value of 

Green_horiz 

Green vert 



Determine center 

of red pix 

Red_H__center 
Red V center 



Determine 10%, 90% 
value of 

Blue_horiz 

Blue vert 



Determine center 

of green pix 
Green_H_center 
Green V center 



Determine center 

of blue pix 
Blue_H_center 
blue V center 
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Determine 10%, 90% 
value of 

Redjioriz 

Green_hor 

Bluejior 

Red_vert 

Green_vert 

Blue vert 



Determine center 

of each pix 
Red_H_center 
Green_H_center 
Blue_H__center 
Red_V_center 
Green_V_center 
Blue V center 
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(Same for green and blue arrays) 



Establish upper and lower limits for averaging 

Linnumjjpper, Red_V_center + (0.25 * Red_V-width) 
Linnumjower, Red_V_center -(0.25 * Red_V-width) 
Co!nnum_upper, Red_H_center + (0.25 * RedJH-width) 
Colnnumjower, Red J-l_center -(0.25 * Red__H-width) 



Inrt avg Red Line to zero 
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Avg waveform over half pix 
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Normalize max ampliture to 255 
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Perform moving avg of 1 0 samples 
to reduce noise component 
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Set avg value to 1 27 





Perform single-sided, scaled power 
spectrum of waveform of ad Red Avg Line 

FFT(x)FFT*(x) 



* complex conjigate 
n number of points in array x 



Determin Max-Min of resulting avg 



Find first minima of array 
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lnit, Avg Red Line 1640] to zero 
Avg Green Line [640] to zero 
Avg Blue Line [640] to zero 
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Avg waveforms over 80 lines 
Avg Red Line 
Avg Green Line 
Avg Blue Line 
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Normalize maximum amplitude to 255 
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Determine 10%, 90% width of 
Avg Red Line 
Avg Greem Line 
Avg Blue Line 
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Determine center of 
Red_H_center 
Green_H_center 
Blue__H_center 


R, G, & B pix 
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Determine horizontal convergence (in microns) 
Green - x = ((Green^H^center - Red_H_center)/(Green H width)/0.941) * 17.0 
Blue - x = ((Blue_H_center - Red_H_center)/(Green_H_width)/0.941) * 17.0 
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lnit Avg Red Coi [480] to zero 
Avg Green Col [480] to zero 
Avg Blue Col [480] to zero 
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Avgerage waveforms over 80 columns 
Avg Red Col 
Avg Green Col 
Avg Blue Col 
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Normalize max amplitude to 255 
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Determine 10%, 90% width of 


Avg Red Coi 




Avg Greem Col 




Avg Blue Col; 
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Determine center of R, G & B prx 


Red_V_center 




Green_V_center 


Blue_V__center 





Determine vertical convergence (in microns) 
Green - y = ((Green_V_center - Red_V_center)/(Green_V_width)/0.941) * 17.0 
Blue - y = ((Blue_V_center - Red_V__center)/(Green__V_width)/0.941) * 17.0 
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Shift array left so zero th element starts 


at first minima 
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Sum array elements 




Red_Power_Sum 










Fig, lie 



